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April 1971 

The electrical power distribution from the Master 

Substation to the Neutrino Laboratory consists in two 13.0 kV 

feeders, Feeder 32 and Feeder 33, running the length of the 

area. Appropriate unit substations at various locations as 

detailed in Figure 1 convert the 13.0 kV to voltages required 

for equipment. These are DUSAF-supplied substations with the 

exception of the supply for the Chicago cyclotron in the Muon 

Laboratory.Area and the 30-inch ANL bubble chamber. The 

feeders are rated for about 7 KVA each and loads ale dis- 

tributed accordingly. 

Tables I and II illustrate operating loads for maxi- 

mum running of various beam lines and facilities in the area. 

From the point of view of power, it is apparent that compro- 

mises in beam momentum and/or experimental equipment operating 

levels must be made to operate facilities simultaneously. In 

particular, the lumped loads for the cyclotron and bubble cham- 

bers are so large relative to the power consumption of the beams 

even under extreme operating conditions, that substantial com- 

promises must be made in the operating revels of these to 

achieve simultaneous operation. 

Operated by Universities Research Association Itic. Under Cantract with the United States Atomic Energy Commission 
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FEEDERS AND LOAD DISTRIBUTION IN 
THE NEUTRINO LABORATORY 

T. E. Toohig 
May 1971 

The electrical power distribution from the Master 

Substation to the Neutrino Laboratory consists in two 13.8 kV 

feeders, Feeder 32 and Feeder 33, running the length of the 

area. Appropriate unit substations at various locations as 

detailed in Figure 1 convert the 13.8 kV to voltages 

for equipment. These are DUSAF-supplied substations 

exception of the supply for the Chicago cyclotron in 

Laboratory Area and the 304nc.h ANL bubble chamber. 

feeders are rated for about 7 KVA each and loads are 

tributed accordingly. 
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Tables I and II illustrate operating loads for maxi- 

mum running of various beam lines and facilities in the area, 

From the point of view of power, it is apparent that compro- 

mises in beam momentum and/or experimental equipment operating 

levels must be made to operate facilities simultaneously. In 

particular, the lumped loads for ‘the cyclotron and bubble cham- 

bers are so large relative to the power consumption of the beams 

even under extreme operating conditions, that substantial com- 

promises must be made in the operating levels of these to 

achieve simultaneous operation. 

a Operated by Universities Research Association Inc. Under Contract with the United States Atomic Energy Commission 
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13.8 kV FEEDERS AND LOAD DISTRIBUTION IN THE NEUTRINO AREA 

T. E. Toohig 

March 1973 

The electrical power distribution from the Master Sub- 

station to the Neutrino Area consists in two 13.8 kV feeders, 

Feeder 32 and Feeder 33, running the length of the area. 

Appropriate unit substations at various locations as detailed 

in Fig. 1 convert the 13.8 kV to voltages required for equip- 

ment. These are DUSAF supplied substations with the exception 

of the supply for the 30-i&h hydrogen bubble chamber. The 

feeders are rated for 7,$0 MVA each as installed in the power 

ducts and loads are balanced between the feeders accordingly. 

The attached graphs, NIP1 to NL-14, illustrate opera- 

ting loads on the various substations under different conditions 

of beam settings and facility operation. The shading on the 

graphs indicates the approximate increment of power available 

from the substation if fans were to be added. An efficiency 

of 0.75 was used for tne power supplies, and a power factor of 

0.8 was used over-all in calculating the graphs. These num- 

bers are derived from early operating experience and will prob- 

ably have to be refined with time. . 

The curves labelled N-O, N-l, etc. refer to the N-O, 

N-l, etc. beam lines as specified in the beam line data sheets 

dated March 12, 1973. N-l' refers to the proposed increased- 

aperture version of the muon beam, N-l. 

7.-g Clperated by Universities Research Associatian Inc. Under Contract with the United States Atomic Energy Commissi 
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From the point of view of power, it is apparent that 

under certain conditions compromises in beam momentum and/or 

experimental, equipment operating levels must be made if 

facilities are to be operated simultaneously. 
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13.8 kV FEEDERS AND LOAD DISTRIBUTION IN THE NEUTRINO AREA 

T. E. Toohig 

November 1973 

The electrical power distribution from the Master Substation to 

the Neutrino Area consists at present of two 13.8 kV feeders, Feeder 

32 and Feeder 33, running the length of the area. Appropriate unit 

substations at various locations as detailed in Fig. 1 convert the 

13.8 kV to voltages required for equipment. Table I lists the 

capability for switching between feeders for this configuration. 

In early 1974 these will be supplemented by a third-feeder, Feeder 

35 providing the distribution shown in Fig. 2. The feeders are 

rated for 7.0 MVA each as installed in the power ducts and loads 

are balanced between the feeders accordingly. 

The attached graphs, NL-1 to NL-14, illustrate operating loads 

on the various substations under different conditions of beam 

settings and facility operation. An efficiency of 0.75 was used for 

the power supplies, and a power factor of 0.8 was used over-all in 

calculating the graphs. These numbers are derived from early operating 

experience and will probably have to be refined with time.. 

The curves labelled N-O, N-l, etc. refer to the N-O, N-l, etc. 

beam lines as specified in the current beam line data sheets. 

From the point of view of power, it is apparent that under 

certain conditions compromises in beam momentum and/or experimental 

equipment operating levels must be made if facilities are to be 

operated simultaneously. 
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TABLE I 

NEUTRINO AREA POWER DISTRIBUTION 

1. Non-Switchable Power 

1.1 Feeder 32 

NL-1: SB-Nl, G-2, G-3, NeuHall, Sanitary Lift Station 

NL-3: 101 

NL-9: 113, 114, 115 

1.2 Feeder 33 

NL-4: 102, 103 

NL-5: 103 

>&A 8: 108, 109, 110, 111, 112 

NL-14: 30-inch bubble chamber 

2. Switchable Power 

NL-2: SB-N2, 100 

NL-6: SB-N3, 104, Muon Lab 

NL-6A: U.C.Cyclotron, Muon Lab 
NL-6B: 

NL-7: 105, 106, 107, Wonder Bldg 

* i NL-10: 

* f. NL-11: Lab i'B'1 

* t NL-12: Lab "A" and "C" , Casey's Pond Pumping Station 

* t NL-13: Lab "D" 

*Coupled to emergency power system 
t Critical if 15-foot is cooling down 



TM-296-C 

FEEDER 32 _ T T ‘I e 

FEEDER 33 1 4 

SB-N3 
HALL IVC I”- 

VMfiO 104 
I MUON LAB. 

I T 1 1 +VALUES 1 4RE IN KVA 

I I I I 
I 

w 
I 

LAB k\‘dd LAB ‘D’ 

Bt 
I, 

JBBL?iZHAMBER MAGNET 
NEUTR IN0 LABORATORY 13.8 KV FEEDER AND SUBSTATIONS 

Figure 1 



TM-296-C 

FEEDER 35 

TARGET SB-NI 
"?,,"" ' lo' 

102 103 SB-N3 105 106 
HALL G-2,G-3 I/ Mf30 MUON LAB. lb7 

FEEDER 35 

FEEDER 32 

I - - I 

LAB.A LAB. D 
LAB. C 

CYCLOTRON 
MUON LAB 

WONDER BLDG. 

SWITCHGEAR 

30 INCH 
BUBBLE CHAMBER MAGNET 

108 109 110 
11'1 ) l/2 

NEUTR I NO’ LABORATORY 13.8 KV FEEDERS 
AND SUBSTATIONS 

Figure 2 



TM-296-C 
-5- 

0.6 

h 

G-2, G-3 MANHOLES FEEDER 32/33 
NEUTRI NO TARGET HALL EFF. = ..75 
N-l SERVICE BUILDING 
TEMPORARY LCW PUMPING STATION 
SAN I TARY L I FT STAT I ON 
(FUTURE: TARGET SERVICE BUILDING, 
PERMANENT LCW SYSTEM) 

TARGET HALL 
-m-m- DI CHROMATIC LOAD, NO-O 
m--v TRIPLET LOAD NO-T/I 
em-e-m v--e e-m-m-w- HADRON BEAM BYPASS 

--- SW I TCHYARD 

0 100 200 300 400 500 
BIEAM MOMENTUM (GeV/C) 

SUBSTAT ION NL- I WOO KVA), NL- IA(ISOO KV~ 



TM-296-C 
-6- 

1.4 

I.2 

1.0 

0.8 

2 

z - 
0.6 

5 
3 
0 
CL 

0.4 

0.2 

0 

FEEDER 32133 
EFFICIENCY =.75 
POWER FACTOR = . t 

N-2 SERVICE BUILDI 
ENCLOSURE 100 

QUAD LIMIT 

CONVENTIONAL 

0 100 200 300 
BEAM MOMENTUM 

SUBSTAT IO NL- i?(tsoo WA), 

400 
m4u C) 

NL-2A( 500 KVA) 



-7- 
TM-296-C 

ENCLOSURE IO1 

0.8 

2 

2 
0.6 

6 
3 

:: 
0.4 

I 
I 

N-3 

J 
i : 

/ I 

CONVENT I ONAL - --m---- 

I I I 1 
0 100 200 300 400 500 

BEAM MOMENTUM (GoV/C) 

STATIQN L-3 (1500 WA) 



TM-296-C 

0.8 

0.6 
cc 
w 
3 
0 
a, 

0.4 

ENCLOSURE IO2 FEEDER 33 

CONVENT I ONAL - 

0 100 200 300 400 
BEAM MOMENTUM (GctV/C) 

SUBSTATKIN L- 4 (500 KVA) 



TM-296-C 

CL 

ENCLOSURE IO3 
NEUTRINO MAINTENANCE 

FEEDER 33 
ei tNSTALLATION LAB. 

CONVENT 1 ON AL 

---- --- -_u*------ ic3- / 
500 



-lO- TM-296-C 

0.8 
2 
> 

w 
3 
0 

CL 

0:4 

ENCLOSURE IO4 FEEDER 32 / 33 
SERVICE BUILDING N-3 EFFlCIENCvY =.75 
MUON LAB. & NO. ADD. POWER FACTOR =.80 

N-3 /CONVENTIONAL ,SB 

100 200 3QO 
BEAM MOMEMTUM 

STATIQ NL-6 

400 500 
(GeV/C) 
(I500 WA) 



TM-296-C 
-ll- 

2.8 

2.6 

2.4 

z 
I.6 

a 
w 
s$ 1.4 
0 

0.8 

U. C. CYCLOTRON MAGNET 
WONDER BUI LDlNG (FUTURE) 

FEEDER 32 / 33 
EFF ICI ENCY =,75 

I 

POWER FACTOR=.80 

WONDER BLDG. 

CONVENTIONAL A- -- 

I I I I 
_- *- 

2.5 15 

SUBSTATIONS Nk6A(1500KVA), NL-GB(KxKMvA) 



.I l%-- TM-296-C 

0.4 

ENCLOSURE 105 
ENCLOSURE ! 06 
ENCLOSURE 107 
WONDER BUI LDI NG 

FEEDER 32f 33 
EFFICIENCY =.75 
POWER FACTOR =.80 

NOTE - 
THE PGYER SUPPLIES ARE 
SHARED BE-i-‘VvEtti THES-E 
T W O  BEAM LINES 

100 200 
BEAM 

300 400 500 
MOMENTUM (GeV/C) 
ION NL- 7  (I500 KVA) 



TM-296-C 
i.l 

t.e 

1.4 

1.2 

0.6 

0.4 

0.2 

0 C 

-l.3- 
I I I I 

ENCLOSURE IO8 FEEDER 9I4 
ENCLOSURE IO9 
ENCLOSURE I IO 

EFFICIENCY =.75 
POWER FACTOR =.80 

ENCLOSURE I I I 
ENCLOSURE I1 2 

N-3 
CONVENT I ONAL 

I 
0 IO0 200 300 400 500 

BEAM MOMENTUM (GeV/C) 

SUBSTATION NL-8 (l5OOKVA) 



TM-296-C 
-14- 

I .4 

,I.2 

1.0 

0.8 
- 
Q: 
> 
421 SL - 

0.6 cL: 
&.I 
3 
0 
CL 

0.4 

0.2 

0 
0 

ENCLOSURE I I3 
ENCLOSURE II4 
ENCLOSURE II5 

FEEDER 32 
EFFICIENCY =.75 
POWER FACTOR =.80 

CONVENTIONS 

100 200 300 
BEAM ~O~~~N~U~ 
STAT IO 

400 
(GcV/ C) 

(500 K VA ‘1 



TM-296-C 

I .4 

(r 0.6 

LABORATORY ‘B’ 
15’ BUBBLE CHAMBER 
COMPRESSOR BUI LD I NG 

FEEDER 32133 
P. F. = .80 

CONVENT t ONAL SYSTEMS 

L - 18 (IS00 #VA) 



.P
O

-W
ER

 
(M

 V
A)

 

? 
P 

.?
 

I 
- 

- 
- 

.P
 

a 
al

 
-0

 
iu

 
b 



TM-296-C 

-17- 
P 

LABORATOR’ 
LABORATORY 
K. C. POND PU 

I I 
Mcp 

FEEDER 32 / 33 . I’ 

STATION NL- I2 (1500 W/A) 



TM-296-C 
-18- 

LABORTORY ‘0’ FEEDER 32 f 33 
FEEDER 35 / 32 

P. F. = .8Q 

CONVENT I ONAL PLUS TECHN ICAL SYSTEMS 

TION NL- I3 (Isoo KVA) 



6.0 

5.0 

2 
> 4.0 
=E 

TM-296-C 
-19- 

I I I I I 

30"BUBBLE 

5 
f&NET&? FIEL;‘(KG) 

25 

SUBSTATION NL- I4 (7200 KVA) 


